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DESCRIPTION 
POL YAMI DE-BASED MULTILAYER FILM 



TECHNICAL FIELD 
The present invention relates to a polyamide-based 
multilayer film containing a saponified ethylene-vinyl acetate 
copolymer layer and a polyamide layer, and a production method 
therefor, 

BACKGROUND ART 
Polyamide-based multilayer films containing a 
saponified ethylene-vinyl acetate copolymer layer as a gas 
barrier layer are widely recognized as films suitable for packing 
foods, chemicals, etc., because polyamide-based multilayer films 
have outstanding mechanical strength, pinhole resistance and gas 
barrier properties. 

However, when a polyamide-based multilayer film comes 
into contact with hot water of 85°C or higher temperature, 
bubbles are created within the saponified ethylene-vinyl acetate 
copolymer layer, thereby whitening 1:he film, reducing the 
transparency, making it difficult to see the content with the 
naked eye, and impairing the appearance of the film. Moreover, 
such polyamide-based multilayer films can not be brought into 
applications in which they are subjected to boiling water 
treatment or retort treatment at tenperatures exceeding 85°C 
because polyamide layers are likely to be oxidatively degraded by 
a mixed gas of oxygen and water vapor, and pinhole resistance, 
interlaminar strength and delamination strength are likely to be 
insufficient . 

DISCLOSURE OF THE INVENTION 
An object of the present invention is to provide a 
polyamide-based multilayer film having excellent resistance to 
boiling water and retort treatment. In particular, the present 
invention provides a polyamide-based multilayer film that 



contains a saponified ethylene-vinyl acetate copolymer 
(hereinafter sometimes referred to as ''EVOH") layer as a barrier 
layer, can be subjected to boiling water treatment /retort 
treatment without resulting in film whitening, and has excellent 
mechanical strength, pinhole resistance and gas barrier 
properties; and a production method therefor. 

The inventors conducted extensive research to achieve 
the object described above, and as a result, found that a 
polyamide-based multilayer film containing a specific saponified 
ethylene-vinyl acetate copolymer layer and a specific polyamide 
layer can overcome the aforementioned disadvantages. The 
inventors carried out further research and achieved the present 
invention. 

In particular, the present invention provides the 
following polyamide-based multilayer films and production method. 
Item 1. A polyamide-based multilayer film comprising at least 
one saponified ethylene-vinyl acetate copolymer layer and at 
least one polyamide layer, 

the polyamide-based multilayer film being highly 
suitable for boiling water treatment and retort treatment. 
Item 2. The polyamide-based multilayer film according to Item 1, 
wherein the saponified ethylene-vinyl acetate copolymer layer 
corrprises a polyamide-based resin, an alcohol-based compound, and 
a saponified ethylene-vinyl acetate copolymer. 

Item 3. The polyamide-based multilayer film according to Item 2, 
wherein the saponified ethylene-vinyl acetate copolymer layer 
further comprises an inorganic water-absorptive substance. 
Item 4. The polyamide-based multilayer film according to Item 1, 
wherein the saponified ethylene-vinyl acetate copolymer layer is 
prepared by melt-blending a polyamide-based resin with an 
alcohol -based compound, and then adding a saponified ethylene- 
vinyl acetate copolymer. 

Item 5. The polyamide-based multilayer film according to any 
one of Items 2 to 4 , wherein the polyamide-based resin comprises 
an aliphatic nylon as a principal ingredient, the saponified 
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ethylene-vinyl acetate copolymer has an ethylene content of 60 
mol% or less, and the degree of saponification of the vinyl 
acetate moieties is at least 90 raol%. 

Item 6. The polyamide-based multilayer film according to Item 1, 
5 wherein the polyamide layer is a layer comprising a polyamide and 
an antioxidant . 

Item 1. The polyamide-based multilayer film according to Item 6, 
wherein the polyamide comprises an aliphatic polyamide as a 
principal ingredient and the antioxidant is a phenol-based 
1 0 ant ioxidant . 

Item 8. The polyamide-based multilayer film according to Item 1, 
wherein the phenol-based antioxidant is at least one member 
selected from the group consisting of 3, 9-bis[2-{3- (3-t-butyl-4- 
hydroxy-5-methylphenyl)propionyloxy) -1, 1-dimethylethyl] -2, 4, 8, 10- 
15 tetraoxaspiro[5,5]undecane; 6- [3- (3-t-butyl-4-hydroxy-5- 
methylphenyl) propoxy] -2,4,8, 10-tetra-t- 

butylbenz [d, f ] [1, 3, 2 ] dioxaphosphepin; and pentaerythrityl- 
tetrakis [3- (3, 5-di-t-butyl-4-hydroxyphenyl) propionate] . 
Item 9. The polyamide-based multilayer film according to any 
one of Items 1 to 8 consisting of at least one saponified 
ethylene-vinyl acetate copolymer layer and at least one polyamide 
layer. 

Item 10. The polyamide-based multilayer film according to any 
one of Items 1 to 8 conprising at least three layers in the order 
25 of polyamide layer/saponified ethylene-vinyl acetate copolymer 
layer /polyamide layer. 

Item 11. The polyamide-based multilayer film according to Item 
10 further conprising an aromatic polyamide layer. 
Item 12. A method for. producing a polyamide-based multilayer 
film, the method comprising the steps of: 

coextruding a saponified ethylene-vinyl acetate 
copolymer layer (A) prepared by melt-blending a polyamide-based 
resin with an alcohol-based compound and then adding an ethylene- 
vinyl acetate copolymer thereto, together with polyamide layers 
35 (B) and (C) each comprising a polyamide and an antioxidant, in 
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■the order of (B)/(A)/(C) to form a laminated film; and 
biaxially stretching the film. 



DETAILED DESCRIPTION OF THE INVENTION 
The present invention is described below in detail, 
I. Sap onified ethylene-vinyl acetate copolymer (EVOH) layer 

The EVOH layer of the present invention contains a 
polyamide-based resin, an alcohol-based coitpound and an EVOH as 
essential ingredients. 

Examples of polyamide-based resins usable in the EVOH 
layer of the present invention are polycapramide (nylon-6) , poly- 
a)-aitiinoheptanoic acid (nylon-7), poly-co-aminononanoic acid 
(nylon-9), polyundecaneamide (nylon~ll) , polylauryllactam (nylon- 
12), polyethylenediamine adipamide (nylon-2,6), 
polytetramethylene adipamide (nylon-4,6), polyhexamethylene 
adipamide (nylon-6, 6), polyhexamethylene sebacamide (nylon-6, 10) , 
polyhexamethylene dodecamide (nylon-6, 12) , polyoctamethylene 
adipamide (nylon-8,6), polydecamethylene adipamide (nylon-10, 8) , 
caprolactam/lauryllactara copolymers (nylon 6/12), caprolactam/<o- 
aminononanoic acid copolymers (nylon 6/9) , 

caprolactam/hexamethylene diammonium adipate copolymers (nylon- 
6/6,6), lauryllactam/hexamethylene diammonium adipate copolymers 
(nylon-12/6,6) , ethylenediamine adipamide /hexamethylene 
diammonium adipate copolymers (nylon-2, 6/6, 6) , 
caprolactam/hexamethylene diammonium adipate /hexamethylene 
diammonium sebacate copolymers (nylon-6, 6/6, 10) , ethylene 
ammonium adipate /hexamethylene diammonium adipate/hexamethylene 
diammonium sebacate copolymers (nylon-6/6, 6/6, 10) , 
polyhexamethylene isophthalamide, polyhexamethylene 
terephthalamide, hexamethylene isophthalamide/terephthalamide 
copolymers, those that are prepared by modifying such polyamide- 
based resins with aromatic amines such as methylene benzylamine, 
in-xylylene diamine, etc., metaxylylene diammonium adipate, and 
the like. Such polyamide-based resins may be used singly or as a 
combination of two or more types. In particular, among such 



examples, hexamethylene isophthalamide/terephthalamide copolymers 
and like amorphous nylons, caprolactam/hexamethylene diainmonium 
adipate copolymers (nylon-6/6, 6) , polylauryllactam (nylon-12) and 
like aliphatic nylons are preferably used. 

Alcohol -based compounds usable in the EVOH layer of the 
present invention are not limited insofar as they contain an 
alcoholic OH group. Specific examples are ethyl alcohol, methyl 
alcohol, propyl alcohol, isopropyl alcohol, butyl alcohol, 
isobutyl alcohol, s-butyl alcohol, t-butyl alcohol, n-amyl 
alcohol, isoamyl alcohol, hexyl alcohol, heptyl alcohol, octyl 
alcohol, capryl alcohol, nonyl alcohol, decyl alcohol, undecyl 
alcohol, lauryl alcohol, tridecyl alcohol, myristyl alcohol, 
pentadecyl alcohol, cetyl alcohol, heptadecyl alcohol, stearyl 
alcohol, nonadecyl alcohol, eicosyl alcohol, ceryl alcohol, 
melissyl alcohol, allyl alcohol, crotyl alcohol, propargyl 
alcohol, cyclopentane alcohol, cyclohexane alcohol, benzyl 
alcohol, cinnamyl alcohol, furfuryl alcohol, fatty acid 
monoglycerides, and like univalent alcohols; glycol, diglycol, 
triglycol, polyethylene glycol, 1, 2 -propanediol, 1, 3 -propanediol, 
1,2-butanediol, 1, 3-butanediol, 2, 3-butanediol, 1, 4-butanediol, 
1,5-pentane diol, 1, 5-hexanediol, 1, 6-hexanediol, neopentyl 
glycol, 1,2,6-hexanetriol, 1, 3, 5-hexanetriol, trimethyl propanol, 
glycerol, diglycerol, sorbitol, pentaerythritol stearate, 
pentaerythritol adipate, dipentaerythritol pyrrol idonecarboxylate, 
dipentaerythritol glutamate, maleic anhydride-modified wood rosin 
pentaerythritol, and like polyols; oligomeric polyvinyl alcohol- 
based resins; and like alcohol-based compounds. Diglycol, 
triglycol, 1, 3-butanediol, 2, 3-butanediol, 1, 4-butanediol, 1,2,6- 
hexanetriol, 1, 3, 5-hexanetriol, glycerol, sorbitol, and like 
polyols are preferably used. 

EVOHs usable in the EVOH layer of the present invention 
are not limited. EVOHs with an ethylene content of not more than 
60 mol% (in particular, 20 to 55 mol%, and preferably 29 to 44 
mol%) in which the degree of saponification of the vinyl acetate 
moieties is at least 90 mol% (in particular, 95 mol% or more) are 



10 



-6- 

preferably used. 

Moreover, such EVOHs may contain small amounts of 
propylene, isobutene, a-octene, a-dodecene, a-octadecene, and 
like a-olefins; unsaturated carboxylic acids, and salts, 
partially-esterified alkyl esters, completely-esterif ied alkyl 
esters, nitriles, amides and anhydrides thereof; unsaturated 
sulfonic acids and salts thereof; and like comonomers insofar as 
the effects of the present invention are not adversely affected. 

The melt index (MI) of such EVOHs is preferably 0.5 to 
50 g/10 min (210°C, 2160 g load), and more preferably 1 to 35 
g/10 min (210°C, 2160 g load) are preferable. Viscosities 
corresponding to melt indices of 0,5 g/10 min (210°C, 2160 g 
load) or greater do not adversely affect melt extrusion. 
Viscosities corresponding to melt indices of 50 g/10 min (210*^0, 
15 2160 g load) or less do not reduce film formability. 

Preferable exanples of EVOHs include SG464B and SG372B 
(both manufactured by Nippon Synthetic Chemical Industry Co., 
Ltd.) . 

Moreover, smectite, fluorine mica-based minerals and 
like inorganic water-absorptive substances may be contained 
insofar as the effects of the present invention are not adversely 
af fected- 

The EVOH layer of the present invention contains a 
polyamide-based resin, alcohol-based compound and EVOA as 
25 essential ingredients, and is prepared by melt-blending a 

polyamide-based resin with an alcohol-based compound, and then 
mixing the melt mixture with an EVOH. 

The proportion of polyamide-based resin to alcohol- 
based compound in the melt blend is not limited. Usually, the 
30 weight ratio of polyamide-based resin/alcohol-based confound is 

preferably 99/1 to 60/40, and more preferably 98/2 to 55/45. Melt 
blending may be performed at 100 to 280 ^'C, and preferably 125 to 
275*^0. The mode of melt blending is not limited, and melt 
blending can be performed using extruders such as uniaxial 
35 extruders, biaxial extruders, etc. 
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When an EVOH is added to a melt mixture of a polyamide- 
based resin and an alcohol -based compound, the weight ratio of 
the melt mixture to EVOH is not limited. Usually, the weight 
ratio of the melt mixture/EVOH is 4/96 to 40/60. It is preferable 
to mix the melt mixture with EVOH by melt blending. The melting 
temperature for this melt blending may be 150 to 250 "C, and is 
preferably 155 to 245°C. The mode of melt blending is not limited, 
and melt blending can be performed, as described above, using 
extruders such as uniaxial extruders, biaxial extruders, etc. 

In addition, it is possible to add, insofar as the 
effects of the present invention are not adversely affected, 
antioxidants, lubricants, ultraviolet absorbers, flame retardants, 
colorants, antiblocking agents, antistatic agents, fillers, and 
the like to the resin for forming the EVOH layer of the present 
15 invention. Moreover, the EVOH layer may contain salts of metals 
(alkali metals, alkaline earth metals, transition metals, etc.), 
boron, silica, etc. 
II. Polyamide layer 

The polyamide layer of the present invention contains a 
polyamide and an antioxidant as essential ingredients. 

The polyamide used for the polyamide layer of the 
present invention contains an aliphatic polyamide as an essential 
ingredient and may contain an aromatic polyamide, amorphous 
polyamide, polyamide elastomer or the like as necessary. 

Examples of aliphatic polyamides include aliphatic 
nylons and copolymers thereof. Specific exan^iles are 
polycapramide (nylon-6), poly-o-aminoheptanoic acid (nylon-7), 
poly-a)-aminononanoic acid (nylon-9) , polyundecaneamide (nylon-11), 
polylauryllactam (nylon-12), polyethylenediamine adipamide 
(nylon-2,6), polytetramethylene adipamide (nylon-4,6), 
polyhexamethylene adipamide (nylon-6, 6) , polyhexamethylene 
sebacamide (nylon-6, 10) , polyhexamethylene dodecamide (nylon- 
6,12), polyoctamethylene adipamide (nylon-8,6), polydecamethylene 
adipamide (nylon-10, 8) , caprolactam/lauryllactam copolymers 
(nylon 6/12), caprolactam/co-aminononanoic acid copolymers (nylon 



20 



30 



35 



10 



-8- 

6/9) , caprolactam/hexamethylenediairanonium adipate copolymers 
(nylon-6/6, 6) , lauryllactam/hexamethylene diammonium adipate 
copolymers (nylon-12/6, 6) , ethylenediamine 

adipamide/hexamethylene diaiiimonium adipate copolymers (nylon- 
2,6/6,6), caprolactam/hexamethylene diamnonium 
adipate/hexamethylene diainmonium sebacate copolymers (nylon- 
6,6/6,10), ethylene ammonium adipate/hexamethylene diammonium 
adipate/hexamethylene diammonium sebacate copolymers (nylon- 
6/6, 6/6, 10) , 6T-6I nylon, and MXD-6 nylon. Two or more such 
polyamides can be used in combination. The amount of aliphatic 
polyamide in the polyamide layer is about 30 to about 99 wt.%, 
preferably about 50 to about 99 wt.%, and more preferably about 
80 to about 96 wt.%. 

Examples of aromatic polyamides are xylylene diamine- 
15 based polyamides, and in particular, polymers produced from m- 

and/or p-xylylene diamine with dicarboxylic acids such as adipic 
acid and the like. 

An exan5>le of an amorphous polyamide is an isophthalic 
acid-terephthalic acid-hexamethylenediamine polycondensate. 
^° ^ exanple of a polyamide elastomer is a polyether 

ester amide. 

The total amount of aromatic polyamide, amorphous 
polyamide and/or polyamide elastomer in the polyamide layer is 
about 0 to about 40 wt.%, and preferably about 2.0 to about 30 
25 wt.%. 

Furthermore, in order to enhance the pinhole resistance 
of the resulting film, ingredients that can give flexibility to 
the film may be used, for example, modified ethylene-vinyl 
acetate copolymers, and ethylene-methacrylic acid copolymer 
30 ionomers. Modified ethylene-vinyl acetate copolymers herein 

include (1) those in which -OCOCH3 groups are partially saponified, 
(2) those in which -OCOCH3 is partially replaced with -OCOCH2CH3, 
and (3) those to which an acid anhydride such as maleic anhydride 
is partially graft-polymerized. 

The amount of flexibility-giving ingredient in the 
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polyamide layer is about 0 to about 30 wt.%, preferably about 0.5 
to about 10 wt.%, and particularly preferably about 1.5 to about 
6,0 wt.%. 

Preferable exanples of antioxidants usable in the 
polyamide layer of the present invention are phenol-based 
antioxidants, phosphorus-based antioxidants, and the like. 
Examples of phenol-based antioxidants are 3, 9-bis [2-{ 3- {3-t- 

butyl-4-hydroxy-5-methylphenyl) propionyloxy)-!, 1-dimethylethyl] - 
2, 4, 8, 10-tetraoxaspiro [5, 5] undecane, 6- [3- (3-t-butyl-4-hydroxy-5- 
methylphenyl ) propoxy] -2,4,8, 10-tetra-t- 
butylbenz [d, f ] [1, 3, 2]dioxaphosphepin, pentaerythrityl-tetrakis (3- 
(3,5-di-t-butyl-4-hydroxyphenyl)propionate], etc. Examples of 
phosphorus-based antioxidants are tris (2, 4-di-t- 
butylphenyl)phosphite and the like. At least one phenol -based 
15 antioxidant selected from the following group is preferable: 3,9- 
bis [2-{ 3- (3- t-butyl-4-hydroxy-5-methylphenyl) propionyloxy}-l, 1- 
dimethylethylJ-2,4,8, 10-tetraoxaspiro [5, 5] undecane, 6-t3-(3-t- 
butyl-4-hydrcxy-5-methylphenyl) propoxy] -2,4,8, 10-tetra-t- 
butylbenztd,f] [1,3,2] dioxaphosphepin, and pentaerythrityl- 
20 tetrakis[3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate] . It is 
presumed that use of such specific antioxidants effectively 
inhibits the whitening of aliphatic polyamides, which are usually 
easily whitened by heating. 

The amount of antioxidant in the polyamide layer is 
usually about 100 to about 5000 ppm, and preferably about 200 to 
about 2000 ppm. For specific example, 3, 9-bis [2-{ 3- (3-t-butyl-4- 

hydroxy-5-methylphenyl) propionyloxy}-!, 1-dimethylethyl) -2, 4, 8, 10- 
tetraoxaspirof5,5J undecane may be used in an amount of about 300 
to about 600 ppn, and 6- [3- (3-t-butyl-4-hydroxy-5- 
^>ethylphenyl) propoxy] -2,4,8, 10-tetra-t- 
butylben2[d,f] (1, 3, 2] dioxaphosphepin may be used in an amount of 
about 50 to about 110 ppm. 

The polyamide layer of the present invention may 
contain, insofar as the effects of the invention are not impaired, 
35 other types of polymers and organic additives such as heat 
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stabilizers, lubricants, ultraviolet absorbers, etc., in standard 
amounts . 

III. Aromatic polyamide layer 

In addition to the EVOH layer and polyamide layer 
5 described above, the polyamide-based multilayer film of the 
present invention may contain one or more aromatic polyamide 
layers. Examples of aromatic polyaraides are aromatic nylons, 
poly(m-xylylene adipamide) , etc. Examples of aromatic nylons are 
S6007 (manufactured by Mitsubishi Gas Chemical Company, Inc.) and 
10 the like. 

IV. Polyamide-based multilayer film 

The polyamide-based multilayer film of the present 
invention contains at least one EVOH layer and at least one 
polyamide layer, with the at least one EVOH layer functioning as 
15 a barrier layer. 

Within the polyamide-based multilayer film of the 
present invention, when an EVOH layer is (A) and polyamide layers 
are (B) and (C) , two layers disposed in the order of (B)/(A) or 
three layers disposed in the order of (B)/{A)/(C) may be present. 
The compositions and thicknesses of layers (B) and (C) may be the 
same or different. Since the polyamide-based multilayer film has 
at least three layers, one or more aromatic polyamide layers (D) 
as described above may be present as outer most layer (s) or 
between layers. 

Among the polyamide-based multilayer films encompassed 
within the scope of the present invention, 3-layer films in which 
layers are laminated in the order of (B)/(A)/(C), 4-layer films 
in which layers are laminated in the order of (B) / (A) / (C) / (C) or 
(B)/ (A) /(B) /(C), 5-layer films in which layers are laminated in 
the order of (B) / (A) / (C) / (A) / (B) , 7-layer films in which layers 
are laminated in the order of (C) / (B) / (A) / (C) / (A) / (B) / (C) , and 
the like are preferable. Among such films, 3-layer films in which 
layers are laminated in the order of (B)/(A)/(C) are particularly 
preferable. 

A preferable example of the composition of polyamide 
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layers (B) and (C) is such that in each polyamide layer a 
polyamide (containing nylon-6 as a principal ingredient) is 
contained in an amount of 30 wt.% or greater (and preferably 
about 40 to about 99 wt.%); a phenol-based antioxidant (3,9- 
5 bis [2-{ 3- (3-t-butyl-4-hydroxy-5-methylphenyl)propionyloxy)-l, 1- 
dimethylethyl ] -2 , 4 , 8 , 1 0-tet raoxaspiro [5,5] undecane, 6- ( 3- ( 3- t- 
butyl-4-hydroxy-5-methylphenyl)propoxy] -2,4,8, 10-tetra-t- 
butylbenz[d, f] [1, 3, 2]dioxaphosphepin, pentaerythrityl-tetrakis tS- 
iS, 5-di- t-butyl-4-hydroxyphenyl) propionate] , or the like) is 
10 contained in an amount of about 100 to about 5000 ppm (and 

preferably about 200 to about 2000 ppm) ; and a modified ethylene- 
vinyl acetate copolymer, ethylene-methacrylic acid copolymer 
ionomer, or the like is contained in an amount of about 0 to 
about 30 wt.%. 

A preferable example of EVOH layer (A) contains a 
polyamide-based resin (containing nylon-6 as a principal 
ingredient) in an amount of about 0.5 to about 20 wt.%, an 
alcohol-based conpound (such as 2, 3-butanediol) in an amount o'f 
about 0.2 to about 10 wt.%, and an EVOH (in which ethylene is 
contained in an amount of about 20 to about 60 mol%, and the 
degree of saponification of the vinyl acetate moieties is at 
least 95 mol%) in an amount of about 70 to about 99.3 wt.%. 
V. Method for producing t he polyamide-based multilayer film 

The polyamide-based multilayer film of the present 
invention may be prepared in the form of a multilayer flat film 
by, for example, coextruding the resins for each of the layers in 
a suitable order through a T-die onto a chill roll in which 
cooling water circulates. The resulting film is longitudinally 
stretched 2 to 4 times its original length by a roll stretching 
machine at 50 to 100 °C, transversely stretched 2 to 5 times its 
original width by a tenter stretching machine at an ambient 
temperature of 90 to 150 °C, and annealed by the same tenter 
stretching machine at an ambient temperature of 100 to 240 °C. The 
multilayer film of the present invention may be uniaxially 
stretched or biaxially stretched (simultaneously or sequentially 



biaxially stretched) . One or both sides of the resulting 
multilayer film may be subjected to corona discharge treatment if 
necessary. 

The thickness of the entire polyamide-based multilayer 
film of the present invention is about 10 to about 50 \m, and 
preferably about 12 to about 40 pm. For example, the thickness of 
a polyamide layer is about 3 to about 20 \m, and preferably about 
5 to about 10 pm. The thickness of an EVOH layer is about 2 to 
about 10 m, and preferably about 3 to about 10 \mi, with about 5 
to about 10 \m being particularly preferable to restrict oxygen 
permeability. When there is an aromatic polyamide layer, the 
thickness thereof is about 2 to about 15 ym, and preferably about 
3 to about 10 \m. 

VI. Feature of the polyamide-based multilayer film 

The polyamide-based multilayer film of the present 
invention as prepared above has excellent boiling/retorting 
suitability (resistance to boiling water and resistance to retort 
treatment) , That is, in addition to excellent mechanical strength, 
pinhole resistance and gas barrier properties, the polyamide- 
based multilayer film has the feature of not whitening when 
heated. This is presumably because the polyamide-based multilayer 
film uses a specific EVOH as a barrier layer and has polyamide 
layers containing a specific antioxidant. 

The aesthetic appearance of prior-art films is likely 
to be inpaired due to film whitening once these films are 
subjected to boiling-water /retort treatment. The polyamide-based 
multilayer film of the present invention, however, does not 
whiten as a result of boiling-water /retort treatment and 
maintains excellent transparency- As a specific example, the 
polyamide-based multilayer film of the present invention does not 
whiten at all even after a boiling water treatment (30 minutes in 
85**C to boiling water) or a retort treatment (30 minutes at 121 
to 135°C), and the appearance thereof remains transparent. 

The polyamide-based multilayer film of the present 
invention is hence advantageously used in food packaging for 



boiling-water/retort sterilization in particular. 
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BEST MODE FOR CARRYING OUT THE INVENTICTJ 
Examples are given below to illustrate the invention in 
more detail; however, the scope of the invention is not limited to 
these examples. 
Exai[¥>le 1 

A resin composition for the polyamide layer of the 
present invention was prepared by mixing nylon-6 (87 parts by 
weight); a modified ethylene-vinyl acetate copolymer (2.5 parts 
by weight); an ethylene-methacrylic acid copolymer ionomer (0.5 
parts by weight); as antioxidants, 3, 9-bis [2-{3- (3-t-butyl-4- 
hydroxy-5-methylphenyl)propionyloxy)-l, 1-dimethylethyl] -2, 4, 8, 10- 
tetraoxaspiro[5,5]undecane (0.0060 parts by weight) and 6-[3-(3- 
t-butyl-4-hydroxy-5-methylphenyl)propoxy] -2, 4, 8, 10-tetra-t- 
butylbenz[d,f]tl,3,2]dioxaphosphepin (0.010 parts by weight); and 
an aromatic nylon (10 parts by weight). A resin composition 
having the same makeup as described above can be used for the 
polyamide layer. 

A composite EVOH resin containing a polyamide-based 
resin, an alcohol-based resin and an EVOH (SG464B, manufacture by 
Nippon Synthetic Chemical Industry Co., Ltd.) was used as a resin 
conposition for the EVOH layer. 

A 3-layer flat film was prepared by coextruding the 
resin compositions for each of the layers so as to stack up the 
layers in the order of polyamide layer/EVOH layer/polyamide layer 
through a T-die onto a chill roll in which cooling water was 
circulating. The resulting film was longitudinally stretched 3.0 
times its original length by a roll stretching machine at 65"C, 
transversely stretched 3.5 times its original width by a tenter 
stretching machine at an ambient temperature of 100 to 120 "C, and 
annealed by the same tenter stretching machine at an ambient 
temperature of 210''C. 

The thickness of each layer of the resulting 3-layer 
polyamide-based film was 6.5 pm/4.9 pm/6.5 pm in the order of 
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polyamide layer/EVOH layer/polyamide layer, respectively. 
Example 2 

Another 3-layer polyamide-based film was obtained in a 
similar manner as in Example 1. The thickness of each layer was 
6.0 ym/8.0 vjin/6.0 jam in the order of polyamide layer/EVOH 
layer/polyamide layer, respectively. 
Comparative Example 1 

Polyamide layers were prepared in the same manner as in 
Example 1. For an EVOH layer, an ethylene/vinyl alcohol copolymer 
that does not contain polyamide (ethylene content: 32 mol%, 
DC3203FB, manufactured by Nippon Synthetic Chemical Industry Co., 
Ltd.) was used. 

A 3-layer polyamide-based film was obtained in a 
similar manner as in Example 1. The thickness of each layer was 
15 6.0 jjro/3.0 Mm/6.0 ym in the order of polyamide layer/EVOH 
layer/polyamide layer, respectively. 
Comparative Exanple 2 

Polyamide layers were prepared in the same manner as in 
Example 1. For an EVOH layer, an ethylene/vinyl alcohol copolymer 
that does not contain polyamide (ethylene content: 32 mol%, 
DT2903B, manufactured by Nippon Synthetic Chemical Industry Co. , 
Ltd.) was used. 

A 3-layer polyamide-based film was obtained in a 
similar manner as in Example 1. The thickness of each layer was 
25 6.0 Mm/5.0 Mm/6.0 Mm in the order of polyamide layer/EVOH 
layer/polyamide layer, respectively. 
Con^arative Example 3 

A 3-layer polyamide-based film was obtained in a 
similar manner as in Example 1 except that the makeup of each 
polyamide layer was: nylon-6 (87 parts by weight) and aromatic 
nylon (10 parts by weight). The thickness of each layer was 6.0 
Mm/5.0 Mm/6.0 Mm in the order of polyamide layer/EVOH 
layer/polyamide layer, respectively. 
Comparative Example 4 

A 3-layer polyamide-based film was obtained in a 



20 



30 



35 



10 



15 



-15- 

similar manner as in Example 1 except that the makeup of each 
polyamide layer was: nylon-6 (87 parts by weight), aromatic nylon 
{10 parts by weight) and modified ethylene- vinyl acetate 
copolymer ionomer (2.5 parts by weight), with no antioxidant 
being used. The thickness of each layer was 6.0 pn/S.O Mm/6.0 
in the order of polyamide layer/EVOH layer/polyamide layer, 
respectively. 

Test Example 1 (Evalua tion of film whitening^ 

Polyamide-based multilayer films of Examples 1 and 2 
and comparative Examples 1 to 4 after boiling water treatment 
{85»C X 30 min, 90»C x 30 min, or boiling water x 30 min) or 
retort treatment (121-C x 30 min or 135»C x 30 min) were observed 
with the naked eye to evaluate film whitening. Evaluation 
criteria: O: no whitening. A: slight whitening, X: strong 
whitening 



Table 1 



Ex.1 



Ex.2 



SS'CxaOmin 



O 



o 



Boiling water treatment 



90°Cx30inin 

o 



o 



Boiliiig water X 30 min 



O 



O 



Retort treatment* 



12rCx30min 



O 



O 



ISS^CxSOniin 



O 



O 



20 



25 



Comp. 
Ex.1 



O 



Comp. 
Ex.2 



O 



X 

X 



X 
X 



Canp. 
Ex.3 



o 



o 



o 



o 



Comp. 
Ex.4 



O 



O 



o 



•Retort treatment performed using Autoclave AC-30L manufactured 
by Alup. Corp. 

As shown in Table 1, the polyamide-based multilayer 
films of the present invention (Examples 1 and 2) did not turn 
white at all during either boiling water treatment or retort 
treatment, and remained transparent. In contrast, with regard to 
the films of Comparative Examples 1 to 4, whitening was observed 
in some films in treatments at a temperature as low as go'C, and 
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all the films whitened during a 135°C retort treatment. 
Test Example 2 (Co mparison of other physical properties) 

Physical properties of the polyamide-based multilayer 
films of Examples 1 and 2 and Comparative Examples 1 to 4 are 
presented in Tables 2 to 4. Physical properties of the films of 
Examples 1 and 2 and Comparative Examples 3 and 4 after a retort 
treatment [121°C x 30 min) are presented in Tables 5 and 6. The 
measurement methods selected for the measured items are as shown 
in the column "measurement method". 
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Table 2 





Item 


1 Units 


Ex.1 


Ex.2 


1 vieas luemeni memou 










MD 


\ TD 


MD 


1 TD 


Average thickness 


/mi 


16.6 


20.7 




Haze 


% 


6.8 


6.4 


ASTMD-10Q3 


Tensile strength 


ivira 


196 


255 


161 


243 




ibnsfle elcxifij 


atkm 


Of 

vo 


140 


85 


120 


68 


JK K-7127 


Coefficient 


insido^de 




059/031 


054/051 


ASTMD-1894 


offncdon 


outside/outside 




038/036 


059/051 


Heat 

shrinkage 


Boiling 
water 


% 


2.0 


0 


2.0 


0.8 


xioi waier x ju sec 


Dry heat 




% 


1.1 


0 


1.0 


03 


120*'Cxl5min 


Wetdng 




Inner surface 


mN/ra 


at least 54 


at least 54 


JISK-6768 


exponent 




Outersui£M» 


43 


at least 54 


PiincturablliCy 


N 


9.6 


11.0 


The Japanese Ministry 
of Health and Welfere 
Notification No. 17 of 
1979 


unpactsti 


iQigth 


J 


0.9 


0.9 


Punching impact tester 


Gelbo 
flex 


1000 times at 
room temperature 




1,2,3 


8,8.14 


The number of holes 
counted aveac an area 
ofSOOon^ 


tester 


1000 times at 5*C 




5,5.6 


16.20,20 


interiayer adhesion 


N/cm 


3.3 


3.1 




Oxveen oermeahilitv 


*1 


25 


1.2 


ASTMD-3985 








*2 


245 


11.8 



*1: cc/m^-24h-atm-20**Cx65%RH 



*2: ml/m^-d-MPa-20**Cx65%E^ 



Table 3 



hem 


Units 


Oomp.Ex,l 


Comp. Ex. 2 


Measuremoit metfuxl 


MD 1 TD 


MD 1 TD 


Average thickness 


/on 


14.9 


16.6 




Haze 


% 


7.0 


6.8 


ASTMD-1003 


Tensile strength 


MPa 


197 


250 


1% 


255 


JlSK-7127 


Tensile elonj 


^tion 


% 


138 


70 


140 


85 


CoefBdent 
offiicdon 


inside^ide 




0.62/059 


059/051 


ASTMD-1894 


outside/outside 


- 


0.3OT33 


038/033 


Heat Boiling 
shrinkage water 


% 


23 


4)3 


2.0 


03 


T-frit vL/nf f>r -v 'XC\ coo 


Dry heat 




% 


1.0 


-0.4 


13 


-03 


120°Cxl5min 


Wetting 
exponent 


Inner siu^Kre 


mN/m 


at least 54 


at least 54 


JISK-6768 


Outer sui&ce 


43 


43 


Punctuiabilit 


y 


N 


83 


93 


The Japanese Ministry 
of Health and ^\\y&ie 
Notifk:ationNo.l7af 
1979 


Impact strength 


J 


0.9 


1.1 


Punching impact tester 


Gelbo 

filex 

tester 


1000 times at 
room temperature 


. 


0,1,1 


1,2,2 


The number of holes 
counted over an area 
of300cm^ 


1000 times at S^'C 




4,4,8 


2,3,5 


Interlay er adhesion 


N/cm 


33 


2.9 




Qxygpn pomeability 


*1 


1.8 


0.60 


ASrMD-3985 


*2 


17.8 


5.9 



*1: cc/m^-24h-atm-20**Cx65%RH 



*2: na/m^-d-MPa-20''Cx65%RH 
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Table 4 



Item 


Units 


Comp. Ex. 3 


Comp. Ex. 4 


ivicosuicmeni meuioo 


MD 1 TD 


MD 1 TD 


Average thickness 


/an 


17.0 


16.8 




Haze 


% 


5.0 


65 


ASTMD-10Q3 


Tensile strength 


MJra 


208 


267 


198 


260 


JISK-7127 


Tensile eloni 


ration 


at 
% 


136 


80 


143 


85 


CoefScfent 
of fnction 


inside;/inside 




039/053 


059/051 


ASTMD-1894 


outside/outside 




03S/036 


036/033 


Heat Boiling 
shrinkage water 


% 


1.8 


0 


2.0 


0 


noi waier x ou sec 


Dry heat 




% 


1.1 


0 


1.0 


0 


120°Cxl5min 


Wetting 
exponent 


Iimer surface 




atieast54 


at least 54 


JISK-6768 


Outer surface 


43 


43 


Piincturabihty 


N 


9.8 


9.6 


The Japanese Ministry 
of Health and Welfere 
Notification No. 17 of 
1979 


Impact sti 


length 


J 


0.9 


0.9 


Punching impact tester 


Gdbo 

flex 

testa 


1000 times at 
room temperature 




15,20,22 


1,2,2 


The number of holes 
counted over an area of 

300cm^ 


1000 times at 5**C 




43,50,52 


6,6,7 


mtedaya adhesion 


N/an 


Zl 


3.2 




Oxygen pem- 






25 


25 


ASTMD-3985 


leability 




245 


245 



*1: cc/in^-24h-atm-2G°Cx65%RH 



*2: ml/m2-d-MPa-20**Cx65%RH 



Table 5 



<After retort treatment (121°C x 30 min)> 



Item 


Units 


Ex.1 


Ex.2 


Measurement 
method 


MD 1 TD 


MD 1 TD 


Haze 


% 


6.8 
(100%) 


4.8 
(133%) 


ASTMD-1003 


Tensile strength 


MPa 


176 
(99%) 


233 
(94%) 


153 
(95%) 


208 
(86%) 


JlSK-7127 


Ibnsile elongation 


% 


130 
(108%) 


75 
(103%) 


123 
(103%) 


65 
(96%) 


PunctuFability 


N 


8.9 
(93%) 


10.0 
(91%) 


The Japanese 
Ministry of Health 
andWdfare 
NotificadcMi No. 
17 of 1979 


tepacts 




J 


0.8 
(89%) 


0.9 

(100%) 


Punching impact 
tester 


Gelbo 

flex 

tester 


1000 tunes at 
room tempoature 




2,4.4 
(60%) 


9,12,12 
(91%) 


Ibe number of 
holes counted over 
anaxeaaf300cm^ 


1000 times at 5X 


6,8,8 
(85%) 


20,22,26 
(82%) 


Oxygen permeability 


♦1 


3.1 
(80%) 


1.4 
(86%) 


ASlMD-3985 



*: The percentages in "()" indicate retention con^jarative to an 



untreated film 
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Table 6 



<After retort treatment (121°C x 30 min)> 



Item 


Unit 


Gomp.Ex,3 


Comp, Ex. 4 


N^pj)Qi 1 rpm^n i 

method 


MD TO 


MD TO 


Ha2e 


% 


6.0 

(83%) 


8.1 
(80%) 


ASTMI>.1003 


Tensfle strength 


MPa 


190 
(91%) 


243 
(91%) 


188 
(95%) 


250 
(96%) 


JlSK-7127 


Tensile elongation 


% 


135 
(99%) 


84 
(105%) 


140 

(98%) 


85 
(100%) 


Punctmability 


N 


93 
(95%) 


93 
(97%) 


The Japanese 
mimsny 01 rieaitii 
and Welfare 
Notification No. 
17 of 1979 


Iitipactstie 


ngth 


J 


0.8 
(89%) 


0.8 
(89%) 


Punching impact 


Gelbo 
flex tester 


1000 times at 
room 

temperature 




20,23,27 
(81%) 


2,4,4 
(50%) 


The number of 
holes counted over 
anareaQf300cm^ 


1000 times at 


51,55,60 
(87%) 


7,8,10 
(76%) 


Oxygrai peimeability 


*1 


3.0 
(83%) 


3.1 

(81%) 


ASTMD.3985 


*2 


29.6 
(83%) 


30.6 
(81%) 



*: The percentages in ^M)'' indicate retention coirparative to an 



untreated film 

As can be understood from the tables, although there is 
not much difference in most physical properties between the films 
of Examples 1 and 2 and the films of Comparative Examples 1 to 4, 
the haze values of the films of Examples 1 and 2 after a retort 
treatment (121*^0 x 30 min) substantially remained the same while 
the haze values of the films of Comparative Exairples 3 and 4 
after a retort treatment (121**C x 30 min) were significantly 
deteriorated, 

EFFECT OF THE INVENTION 
The polyamide-based multilayer film of the present 
invention has outstanding resistance to boiling water and retort 
treatment. In particular, a feature of the polyamide-based 
multilayer film is not whitening when heated. The polyamide-based 
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multilayer film can therefore be suitably used for food packaging 
for boiling-water/retort sterilization. 



CLAIMS 

1. A polyamide-based multilayer film comprising at 
least one saponified ethylene- vinyl acetate copolymer layer and 
at least one polyamide layer, 

the polyamide-based multilayer film being highly 
suitable for boiling and water treatment and retort treatment. 

2. The polyamide-based multilayer film according to 
claim 1, wherein the saponified ethylene-vinyl acetate copolymer 
layer coirprises a polyamide-based resin, an alcohol-based 
compound, and a saponified ethylene-vinyl acetate copolymer. 

3. The polyamide-based multilayer film according to 
claim 2, wherein the saponified ethylene-vinyl acetate copolymer 
layer further conprises an inorganic water-absorptive substance. 

4. The polyamide-based multilayer film according to 
claim 1, wherein the saponified ethylene-vinyl acetate copolymer 
layer is prepared by melt -blending a polyamide-based resin with 
an alcohol-based compound, and then adding a saponified ethylene- 
vinyl acetate copolymer, 

5. The polyamide-based multilayer film according to any 
one of claims 2 to 4, wherein the polyamide-based resin corrprises 
an aliphatic nylon as a principal ingredient, the saponified 
ethylene-vinyl acetate copolymer has an ethylene content of 60 
mol% or less, and the degree of saponification of the vinyl 
acetate moieties is at least 90 mol%. 

6. The polyamide-based multilayer film according to 
claim 1, wherein the polyamide layer is a layer coitprising a 
polyamide and an antioxidant. 

7. The polyamide-based multilayer film according to 
claim 6, wherein the polyamide comprises an aliphatic polyamide 
as a principal ingredient and the antioxidant is a phenol-based 
antioxidant . 

8. The polyamide-based multilayer film according to 
claim 7, wherein the phenol-based antioxidant is at least one 
member selected from the group consisting of 3, 9-bis [2-{ 3- (3- t- 
butyl-4-hydroxy-5-methylphenyl)propionyloxy}-l, 1-dimethylethyl] - 



2, 4, 8, 10-tetraoxaspiro [5, 5] undecane; 6- [3- (3- t-butyl-4-hydroxy-5- 
Inethylphenyl)propoxy] -2, 4, 8, 10-tetra-t- 
butylbenz[d, f] [l,3,2]dioxaphosphepin; and pentaerythrityl- 
tetrakis [3- (3, 5-di-t-butyl- 4 -hydroxyphenyl) propionate] . 

9. The polyamide -based multilayer film according to any 
one of claims 1 to 8 consisting of at least one saponified 
ethylene-vinyl acetate copolymer layer and at least one polyamide 
layer . 

10. The polyamide-based multilayer film according to 
any one of claims 1 to 8 conprising at least three layers in the 
order of polyamide layer/saponified ethylene-vinyl acetate 
copolymer layer /polyamide layer. 

11. The polyamide-based multilayer film according to 
claim 10 further comprising an aromatic polyamide layer. 

12. A method for producing a polyamide-based multilayer 
film, the method comprising the steps of: 

coextruding a saponified ethylene-vinyl acetate 
copolymer layer (A) prepared by melt-blending a polyamide-based 
resin with an alcohol-based compound and then adding an ethylene- 
vinyl acetate copolymer thereto, together with polyamide layers 
(B) and (C) each comprising a polyamide and an antioxidant, in 
the order of (B)/(A)/(C) to form a laminated film; and 

biaxially stretching the film. 



INTERNATIONAL SEARCH REPORT 



IntematioDal q^licaiioD No. 

PCT/CrP2004/008833 



C(Coiitimisti(m). DOCUMENTS CONSIDERED TO BE RELEVANT 



CStBtkm of document, with iodicatian, where qipropriaiB^ of the fdevant passQges 



Relevnt to ddm Na 



X 
Y 



JP 6-345919 A (The Nippon Synthetic Chemical 

Industry Co . , Ltd. ) , 

20 December, 1994 (20.12.94), 

Pull text 

(Family: none) 

JP 11-199741 A (The Nippon Synthetic Chemical 
Industry Co., Ltd.), 

27 July, 1999 (27.07-99), 
Full text 

(Family: none) 

JP 2002-248721 A (Mitsubishi Engineering- 
Plastics Corp. ) , 
03 September, 2002 (03.09.02), 
Claims; Par. Nos. [0019] to [0021] 
(Family: none) 

JP 2000-1592' A (The Nippon Synthetic Chemical 

Industry Co . , Ltd'. ) , 

07 January, 2000 (07.01.00), 

Full text 

(Family: none) 

JP 2001-114966 A (Kuraray Co., Ltd.), 
24 April, 2001 (24.04.01), 
Full text 
(Family: none) 

JP 2002-172742 A (Unitika Ltd.), 
18 Jime, 2002 (18.06.02), 
Full text 
(Family: none) 

WO 2000/056548 A (Gunze Ltd.), 

28 September, 2000 (28.09.00), 
Full text 

fi SP 1179416 A 



l,9rl0 
2-8,11,12 



2-5,12 



6-8, 12 



11 



1-12 



Foim PCT/ISA/210 (conttmiatioii of second sbodt) (Januaiy 2004) 



INTERNATIONAL SEARCH REPORT 


1 fntunwtioaal nppliceAkm No, 


A. CLASSinCATEONOPSilBlRrTrvfA'rrRtt 


1 PCT/JP2004/008833 



Int.Cl^ B32B27/28^ B32B27/34 



AcwydmgtolirtamatiopalPat^ 



B. iE^ELDS SEARCHED 



^fimnmin flo dTmfftt a rt on searched (classfflcaiicm system follnwnd hy eluwrtiftMffnn ffvmlwh) 
Int.Cl^ B32B1/00-35/00 



Documcntatloa searofacd other t han mtn hnimi doeaimentatf on to the extent fbA mcfa docaimmta am {ncliid«fi in th^. fiM* ff^intftd 
Jitsi^ Shinan KcAo 1926-1996 Tdrolou Jltsv^ Shinan Koto 1994-2004 

Kbkai Jltsuyo ahluan Koho 1971-2004 Jitsu^ Shinan 'Otoroku Kbto 1996-2004 

Elcctnmic data base consultBd daring the hitrnmtlnnnt search (name of database and, where piacticsbte. search tenxis toed) 



C. DOCUMEI^CQfNSIDERjBD TO BE RELEVANT 



Catsgcuy^ 


Citation of document wife mdioatioiL wfaere qyropriAte, itfthti rriftvwnt y^mf^s^ ' 


Relevant to claun No. 


X 
Y 


JP 4-185322 A (Gunze Ltd.)r 
02 July, 1992 (02.07.92), * 

Claims; page 4, lower left column, lines 17 to 
20; exainples 

& BP 465931 A & US 5688456 A 


1,9,10 
2-8,11,12 


X 
Y 


JP '5-254063 A (Gunze Ltd.)/ 

05 October, 1993 (05.10.93), 

Claims; Par. Nos- [0025], [0037]; examples 

(Family: none) 


1/9,10 
2-8,11,12 


X 

y 


JP 6-345920 A (The Nippon Synthetic Chemical 

Industry Co., Ltd.), 

20 December, 1994 (20.12.94), 

Pull text 

(Family: none) 


■ 2-8,11,12 


CEI Furthcrda 


Bomeats are listed hi the conthiuatktt of Box C O See patent ftndly annex. 





'A' doGuniBQt deSnhitg the emerd state of file art ^^lich b not ooittiderad 
to be of pstioQiar idevanoe 

csrlicr iqipUcadoa or patent but p^^rfisted oa or after the intcniatiasutl 
fiUogdate 



IT docnavat which ciqrtfanmdoDbtsoD priority dahn(s) or whidi is 
citod to ettahlisb tlwrabBcatioo date of anofeer citatioo or other 
^^r^t^ l fcsson (as speiMfie^Q 

V dooonMntnOningtoaionddifdosw^iiM^egdilbitianorofiiernieanf 

V dnfliinBint puhliaiifld prinr in ttie ftntetwirinfMl fi^wt^ t^tf iBttf tfwm 
tfafi priority date diloMd 



'T' later document pnMiihrri after the intcmational flBnig date or wiority 
date and not m conflict with the sppiioutiao but cited to andentsid 
the principle or diBojy underiying tne iovcntioo 

*7r doGomcotof particular rdevanoe; the claimed hmntioo camot be 
ooMidaml novel or cann ot be considered to faivolve an hiventive 
step when fee doenment is talcen alone 

*y* docnnKnt of particnlnr reievanoc; fee daiiped imnention eannttf be 
oonsider ed to involve an inventive step when the doenment is 
oooobined wife one or moxB otlier sodi documents* snch "y^hirwtifn 
bdng ohviois to a pexBon ildlled in the art 
document member oftfae same patent fenrily 



Datn of fee adnai completion of fee "»*^«>tfftnal searah 
15 September, 2004 (15.09.04) 


Dide of mailuig of the intemationa] search report 
05 October, 2004 (05.10.04) 


Name and mailing address of the ISA/ 
Japanese Patent Office 

J!]MSimilB>ln. 


Aufeorized ofiScer 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appUcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



m LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 



